PAPERS EELATING TO MOTION OF FLUIDS
[15
15.     ON THE "VENA  CONTEACTA*"
Extract from a letter of WILLIAM FROTTDE, Esq., O.E., F.E.S., to Sir  VM THOMSON, dated Chelston Cross, Torquay, %Qth December, 1875.
[Read before the Philosophical Society of Glasgow, February 23, 1£  6.]
* * * "ONE result I have tried came out well:—the disc arge through an introverted cylinder
with keen edge.   Here by theory                   "^         f
the area of the section of the jet ought to be exactly half that of the aperture. For the conservation of stream line energy obliges the velocity to be that due to the head, while the conservation of momentum requires that the pressure on the aperture (which here is the sole operative pressure acting in the ultimate direction of the velocity generated) is only sufficient to create as much momentum, say, per second, as will be resident in the length delivered per second, of a column of discharge of half the sectional area of the aperture, if its velocity is that due to the head.
"The cylinder was quite smooth outside, and the edge qi te keen. The area ratio came out 0'503, O502, &c., instead of 0'500, and the little excess was obliterated, if the head \ is counted, to about £ the diameter of the aperture below the ed^ >,; as indeed it ought to be (I won't swear to the exact figure ), because till the motion of the particles is purely parallel to t e axis, there must be some acceleration to be effected in the directi i of the axis, and this demands the employment of some vertic 1
pressure.
###*•###
* [The theory here given is due originally to Borda who verified it by expe   • ment.   It was rediscovered by Hocldn; see Proc. Land. Math. Soc. Vol. m. 186 p. 4, with a note added by Maxwell,    Cf. Lamb, Hydrodynamics, 1906, footnote §24.]